Melatonin prevents disruption of hepatic reactive oxygen species metabolism in rats treated with carbon tetrachloride.
We reported that melatonin prevents the progression of carbon tetrachloride (CCl4)-induced acute liver injury in rats possibly by attenuating enhanced lipid peroxidation and reduced glutathione depletion. Herein, we examined the effect of melatonin on the changes in hepatic reactive oxygen species (ROS) metabolism in rats with a single intraperitoneal injection of CCl4 (1.6 g/kg body weight); the intent was to clarify the therapeutic mechanism of the indoleamine on CCl4-induced acute liver injury. Rats with and without CCl4 treatment received a single oral dose of melatonin (10, 50 or 100 mg/kg body weight) 6 hr after CCl4 treatment. Hepatic concentrations of ascorbic acid (ASC) and vitamin E (VE) and hepatic activities of superoxide dismutase (SOD), catalase (CAT), Se-glutathione peroxidase (Se-GSH-Px), glutathione reductase (GSSG-R), glucose-6-phosphate dehydrogenase (G-6-PDH), and xanthine oxidase (XO) were determined 6 and 24 hr after CCl4 treatment. The liver of CCl4-treated rats showed reductions in ASC concentrations, and SOD activity and an increase in G-6-PDH activity at 6 hr after treatment and further decreases in ACS concentrations and SOD activity and also further increase in G-6-PDH activity in addition to decreases in CAT and GSSG-R activities and increases in VE concentrations and XO activity at 24 hr after treatment. Melatonin attenuated the reductions in hepatic ASC concentrations and SOD, CAT and GSSG-R activities and the increase in hepatic XO activity in a dose-dependent manner without affecting either hepatic Se-GSH-Px activity or the increased hepatic VE concentration and G-6-PDH activity at 24 hr after CCl4 treatment. No dose of melatonin influenced hepatic ACS and VE concentrations and SOD, CAT, Se-GSH-Px, G-6-PDH, and XO activities in CCl4-untreated rats. These results indicate that melatonin postadministered at pharmacological doses prevents the disruption of hepatic ROS metabolism associated with ASC, SOD, CAT, GSSG-R, and XO, in addition to reduced glutathione, in CCl4-treated rats.